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も， a) 自然科学的な面からは， どこまで手を抜し、た施業が許されるかの限界， b)経済
註1 現在は，前橋営林局
註2 現在は，坂下営林署
















し， i没後は，ブナノ キを主とする天然林は，極めて重要な木材生産の場となり ，特にそこ
では，皆伐と針葉樹の植栽による森林構造の改善が，大規模に行なわれるようになった.
しかしそれだ、からといって，天然更新が不用になったわけではない.事実はp 伐採され
るブナ林の 3分1から半分近く が天然更新， しかも天然生育に委ねられるようである.場
所はし/ごいに奥地に入るので，更新上の困難や不安も増してくる.人工植栽の面で、も，山































































ヨー 1ッパにおいては，一国，一経営区とい うような広い地域にわたる作柄が， LAUP-











VANSELOW2)は， gute Samenjahre は 5~6 年， Vollernt巴は 9~12年ごとに現われる




RECHT;;)， EBERTS6)， SCHWAPPACH8)， SEEGER9)， MORROSOWI4) 等によってなされた.
気候との関係については， SEEGER9)は， Hauptdurchschnittszifferの計算によって，晩
霜の多い地方では周期が長くなることを示した.HUG04)は，東プロシヤでは晩霜の害が甚
だしいため， Vollmast は甚だ稀で10~20年ごと(西と南では 6 ~8 年)， halbe Mast は




MICHAELIS15) は， 26の老令ブナ林分について 1m2 あたりの落下種子量を調べて，地
位，海抜高， 方位，林令，閉鎖度と種子生産量との関係をみ，特に閉鎖度との聞に注目す





















































Fig. 1. Map sh~wing the topographical conditions of the Gozenyama National Forest， 
Showa Village， Onuma District， Fukushima Prefecture. Roman numerals 1 ~ V indicate 
the locations of th巴 researchstands 1 ~ V， Arabic numerals 1~3， and 5， the experimental 
blocks 1~3， and 5. Signs B， 0， and B-O respectively represent the compartments dominated 
by th巴 old-agednatural stands of beech， ofoak， and of b巴echand oak mixed. (By the forest 














































. UIOUNT OF PRECIPITATION 
Fig. 2. Hythergraph illustrating the charactcrislics 
of the climate near the Gozenyama Nationa¥ Foresl. 
So¥id and broken lines were drawn from the dala 
by Omiya and Kawaguchi Observatories， respec-
tively. (1939~1952) 
Tab. 1. Areas and vo¥umes of old-aged natural stands 
in the Gozenyama National Forest 
Volume by species 
Stand Area Beech Oak The others Total Pcr ha 
ha . m3..".... 
Beech stand 2，592 562，769 63，816 112，438 739，023 2!l5 
76.2~6 8.6)'6' 15.216' 
Beech-oak mixed stand 1，338 120，688 111，519 54，214 286，421 214 
42.1ヌ百 38.9~6 18.9，96' 
Oak stand 553 1，451 46，985 7，896 56，332 102 
2.6% 83.4，9.?' 14.0，96' 
Total 4，483 684，908 222，320 174，548 1，081，776 241 
63.3，96 20.6)'6' 16.1% 






1934年調査の坂下事業区森林調査簿によれば，御前山国有林の 81.4%，'1483 ha は広葉
樹の老令天然林である.主要樹種別にみれば， Tab. 1のとおりで，上記天然林のうち，
ブナノキを主要樹種とする天然林は， 57.8%， 2592 haに上り，郡界に接する奥部一帯を
占めている (Fig.1). そのヘクターノレ当り蓄積は，IJ、班単位で大きくみれば， 190~340， 








































坂下事業区96林班註内，面積 0.93ha. (設定は1934年)海抜高約 760m，北ri'J綾斜地，
土壌は深，軟，適.林冠上層木の樹高が平均 30m内外に達する点からみて， ブナノ キと
しての地位は良好.
この林分は，すでに 1929-30年の冬に 2回伐よりなる前更作業の前伐として，ヘクタ
ノーレ当り約 400m3 の密林を材積で54%伐採したものである. (現存木と伐根によ る推定)




坂下事業区96林班内，面積 1.00ha. (設定は1935年)海抜高約 800m，小さいj副長の北
Tab. 2. Stand conditions at the start of this res巴arch
The research stands 1， 1， and IV ¥1936) 
Number of trees 九'o¥ume
Diameter c1as Diameter c1ass 
Species 目 Tota! 目 Tota¥ 
The research stand 1; crown density， 0.35 
Beech 32 37 26 95 10.9 58.0 138.6 207.:' 
The others 8 3 11 2.4 4.3 6.7 
Tota! 40 40 26 106 13.3 62.3 138.6 ?H.2 
/。O/ 37.7 37.7 24.6 6.2 29.1 6'1.7 
Th巴 researchst白.1d1lI; crown density， 0.82 
Beech 51 119 46 216 15.7 223.4 193.1 '1:2.2 
Th巴 others 15 17 ο 35 4.4 29.0 11.0 ，14.4 
Tota! 66 136 49 251 20目1 252.1 204.1 '17G.6 
/。/U 26.3 54.2 19.5 '1.2 53.0 42.8 
The research stand IV; crown densily， O.日O
Beech 36 56 58 150 10.1 84.3 319.0 ，11:¥.'1 
The others 32 1 7 50 9.4 12.1 28.2 ~n 
Tota¥ 68 67 65 200 1り.5 96.4 347.2 ，16:1.1 
ノQ/U 34.0 33.5 32.5 4.2 20.8 75.0 










示したとおりである.これによれば， この研究林分は，ヘクターノレ当り 251本 477m3， 














Fig. 3. Crown projection map of the research stand 1 (1936). Circle and triangle， 
resp. beech and the other species ; largeー， mediumー， and small-sized marks， resp. dia-
meter classes目， l， and 1. 
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1936年の状態は， Tab. 2， Fig. 5にみる とおりであって， ヘクタール当り 200本， 463 
m3，閉鎖度0.90，経級置の優勢な， ブナノキの純老令天然林で，Photo. 3のような林相を
Photo. 1. Research stand I (1934) 


























m 32.7% 21.6% 
N 43.0 31.0 
Tab. 3. Cutting ratio and conditions of residual stancls 
The research stands IJ and lV 







Cutting ratio in number and volume 
-・ ・ ・・・・・.....い....・・・ ・.....!J6ノ・・・・・ ..........目
目 Beech 47.1 25.2 13.0 27.8 41.4 22.4 10.3 17.7 
The others 73.3 52.9 33.3 62.9 59.1 55.7 69.9 59.6 
All species 53.0 28.7 16.3 32.7 45.3 26.2 13.5 21.6 
1' Be巴ch 43.2 50.0 20.0 36.8 37.4 46目。 21.0 26.5 
The others 53.8 84.6 62.5 61.7 51.6 87.9 66.5 68.9 
All species 48.2 55.6 24.4 43.0 44.2 51.2 24目7 31.0 
Number and volume of residual stand 
. no.jha . . m3jha ・・
IT Beech 27 89 40 156 9.2 1n5 173.2 355.9 
The others 4 8 1 13 1.8 12.8 3.3 17.9 
Total 31 97 41 169 11.0 186.3 176.5 373.8 
IV Beech 21 29 46 96 6.3 45.5 252.0 303.8 
Th巴 others 15 2 2 19 IL5 1.5 9.4 15.4 
Total 36 31 48 115 10.8 47.0 261.4 319.2 
Cuttings were done in the winter of 1938-39; crown densities were decreased by the cuttings 
c10wn to 0.66 (res. stand自)and 0.73 (res. stand 1¥'). 
467 




研究林分 本数 材積 閉鎖度 優勢径級
? ? ?
169 374 m3 0.66 H 
lV 115 319 0.73 I 





これらの林分では， この 20年間に， 幹折れや根倒れによる立木の自然減は若干あーった
が，伐採された形跡はない. 1958年秋の調査によれば (Tab.4)，未だ弱度に疎開した状態
にあり，とくに閉鎖度の経過は
研究林分 伐採前 伐採直後 20年後 増
?
0.82 0.66 0.70 
0.78 
0.04 




らない.Figs. 8， 9にも現われているとおり，樹冠の形は，伸びる枝や3 折れたり枯れた
りする校があって，著し く変化したばかりでなく ，大いさの点でも，ほとんど大きくなら
ない樹冠や，かえって小さくなったものさえある.主としてそのため，老令林における林
Tab. 4. Stand conditions twenty years after cuting 
The research stands IJ and IV (1958) 






. m3 jha . . no.jha .………・
The research stand目 crowndensity， 0.70 
Beech 14 68 52 134 6.3 143.6 228.0 377.9 
Th巴 others 6 8 3 17 1.5 11.2 9.9 22.6 
Tota! 20 76 55 151 7.8 154.8 237.9 400.5 
96 13.2 50.4 36.4 1.9 38.7 59.4 
The research stand IV ; crown c1ensity， 0.78 
Beech 12 26 53 91 4.5 40.6 299.8 344.9 
The others 12 6 2 20 3.2 5.9 10.8 19.9 
Tota! 24 32 55 111 7.7 46.5 310.6 364.8 
s6 ノ 21.6 28.8 49.6 2.1 12.7 85.2 
Data were measurecl泊 theautumn of 1958 
468 
プナ林の結実に関する天然更新論的研究一一菊池
(A) BEFORE CUTTING， 1936 (0.85) 
pfd 
(B) TREES RETAINED AFTER CUTTING (0.74) 
(C) 21 YEARS AFTER CUTTING， 1959 (0.7R) 0、x.10m 
Fig. 8. Belt trans巴ctionin 1959 along the No.1-belt on the research stand m， and 
change of crown cover along the belt. Location of the belt was shown by B1 in 
Fig. 4. Cutting， inthe winter of 1938-39. Note， see Fig. 3. 
469 
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(B) TREES RETAINED AFTER CUTTING (0.72) 
(C) 21 YEARS AFTER CUTTlNG， 1959 (0.71) 
Fig. 9. Belt transection in 1959 along the No.1-belt on th巴 researchstand lV， and 
change of crown cover along the belt. Location of the belt was shown by Bl in 









的におさえる見方をきめ， b)その うえで，樹冠の どの部分が， どの程度の広がりと， ど
のI目立の疎密で着果しているかを見て結実度を判定する 1つの観察方法を見出した.
この観察方法は，その後の結実年にも使ってみて， じゅうぶん用に耐えることが認めら

































Fig. 10. Polygons ilustrating the di丘erencein leaf-
length between twigs bearing nuts in “crowded"はate
































(2) 着果の f密Jと f疎」
葉の小形化と色調の変化は誰





















































必要に応じ，fi 1Iを fi1I 1 と fi1I 2 に細分し，上記の fi0， fi 1 と合わせて 4階級
とする.
fi 1I 1…樹冠上面の全面ないし大部分に 『密j に着果する程度で，側面には「密Jな
着果は見られない.
fi 1I 2・・fiI 1 に相当する着果状態以上， さらに樹冠側面にも，少なくともその一部に
は r:密」に着果する.
研究的な場合や，大部分の母樹が fi1I で，しかも fi1I 2の多い疎林の場合などには，





4階級がよい.実用的な場合や， fi l2の少ない密林の場合なら 3階級でも間に合う.







低 fi ( 1 ， l)，すなわち fi( 1 ， l" n 2) 
中 fi n，すなわち fi，(n" n 2) 
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1.第四研究林分
この林分にっし、ては，上記の直径範囲 ご とに， 形質による標準結実度出現率の差を調
べた.その結果は. Tab.6 にみるとおり，形質上と下の間における結実度の違いは，ど
の標準からみても認められなかった.
Tab. 5. Number of superior an，d inferior seed trees arranged by diameter-class-pa.rtitions 
The research stands m and IV (1936) 










11 16~ 20 5 24 29 12 10 22 
1 2 22~ 28 4 18 22 14 8 22 
一H 1 30~ 34 15 15 30 13 18 31 
H 2 36~ 42 21 24 45 8 9 17 
U 3 4'l~ 48 35 9 44 13 7 20 
一一一一一一一一一一一一
1lI1 50~ 58 22 7 29 9 13 22 
目2 60~ 68 7 5 12 H 12 26 
IH 3 70~ 78 。 2 2 4 8 
1lI4 80~ 88 。 3 3 4 3 7 
rn 5 90~ 98 2 2 4 
1 G 100~108 O 2 2 
Is? 1l 0~1l8 。 1 1 
Total 109 107 216 93 89 182 
Homogeneity of quality was accepted within each of the ranges 1 1~ 1 2. 1I 1~ 12. U 3~ 目 2
on th巴工esearchstand日.and within each diameter class on the research stand 1¥'. (α=0.1) 
Tab.6. Numb巴rof trees arranged by qualities and fruitillg intensities of secl trees 
Th巴researchstand m (1936) 
Diameter 68~44 C11 Dia111eter 42~32 C11 Diameter 28~ 16 cm 
Quality Qua!ity Quality 
Level Fi Super. Infer. Total Super. Infer. Total Super. Infer. Total 
Low ( I ， U) 64 21 85 34 35 69 2 10 12 。 O O 。 2 4 6 7 32 39 
Medium 43 15 58 15 9 24 。 。 。
(0， 1) 21 6 27 21 30 51 9 42 51 
上Jigh 1 2 9 5 14 2 1 3 。 。 。
(0，1 ， n 1) 55 16 71 34 38 72 9 ，12 51 
Total 64 21 85 36 39 75 9 42 51 
Upper line il each level corresponcls to stanclard fruiting intensity. Difference of occurring 
percent of fruiting intensity between sllperior ancl inferior seed trees was tested with every 




この林分では，径級ごとに調べた. Tab.7 によれば，第皿研究林分と ほとんど同様な
がi来が得られたが，ただ 1個所，径級Hの低標準に有意な遣いが現われた.
この有意な結果は，全体の結論に響くほどのものではなく 1つの例外として片付けれ
Tab. 7. Number of trees arranged by qualities and fruiting intensities of seed trees 
The research stand IV (1936) 
Diameter class I Diameter class 1 Diameter class 1 
一ー一一一一
Qua¥ity Qua!ity Quality 
Leve¥ Fi Sup巴1'. Infer. 1'ota¥ Super. Infer. 1'ota¥ Super. Infer. 1'otal 
一一一 ー
Low (I. 1) 33 37 70 31*本 23 5<1 6 2 8 。 。 。 。 3 11 H 20 16 36 
Medium 1 23 24 <17 14 12 26 1 1 2 
(0， 1) 10 13 23 20 22 <12 25 17 42 
High 1 2 11 10 21 2 1 3 。 1 1 
(0， 1， ll) 22 27 19 32 33 65 26 17 43 
Total 33 37 70 34 34 68 26 18 <14 
Difference of occurring percent of fruiting int巴nsitybetween sup巴riorand inferior seed t1'巴es




Tab. 8. Data for th巴 discllssionon the significant result in 1'ab. 7 
Suppression 
Severe 1'he other 
A) NlImber of t1'ees by suppressions and qualities 
o 34 
7ネ 27 




Fi ( I • 1) 2* 21 23 
Fi 0 








c) Number of trees by qllalities and frlliting intensities， 









Suppression : Severe， more than 80，96' of the projected c1'own area being covered by adjoining 
trees ; the other， les than 80，96'. Results of tests (α= 0.1) : A) Seed trees in severe suppression 
we1'e biasedly inc¥uded among inferior seed trees. B) 1'rees in severe suppressiol1 fruited les 
than the othe1's. c) Excluc1ing those trees in severe slppresion， 110 significant c1if巴1'encewas 
lested Olt. 1'hlS， th巴 signjficantresllt in 1'ab. 7 was llnderstood as an apparent connection 



































Fig. 12. Crown projection Illap illustrating the state of fruiting intensities and qua¥ities 
with thos巴 seedtrees b巴¥ongingto diameter class m and being nearly fr巴巴 from sup-
presion， on the }'esearch stand 1 (1958). So¥id and broken lines， resp. supel10r・ and
inferio工qualities; thin so¥icl line， crowns put' together with cliameter clas U ancl 1. 
479 
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形質上と下の結実度別本数は， Tab.9 に示したとおリである.これによれば，形質の
上，下による結実度の違いは， どの標準からみても認められない.
Tab. 9. Number of trees arranged by qualities and fruiting intensities of seed tre巴S
Diameter class Ion the research stand 1 (1958) 
Quality 
Level Fi Superior Inferior・ Total 
一 一一 一一 一 一一
Low (1， l) B 15 28 。 。 。 。
恥1eclium 1 13 14 27 
(0， 1) 。 1 1 
High 13 12 25 
(0， 1， 111) 。 3 3 
Total 13 15 28 
Data was obs巴:rvedwith seed trees nearly free from suppression to certify the results on thc 
clos巴clstands (Tabs. 6 and 7). Difference of occurring percent of fruiting intensity between su. 









Tab. 10. Extreme data in fi ( 1 ， U) and fi I 
Low level Medium Jevel 
Fi (1， s) Fi n 
← 一 一 一十一 一一- 一 一一 一十一 ← 一 一 一
Fi/Total Dia. clas Fi/Total Dia. clas 
no. of trees no. of trees 
58/ 58 UI， 1 57/58 1Il， s 
46/ 46 日
70/ 70 目
29/ 29 UI 28/29 I 
55/ 55 日 53/55 I 
28/ 28 m 27/28 目
120/120 m， 1
95/ 95 1Il， 1 92/95 1Il， 1
138/138 111. 1 Gl/Gl 1 































fi 1I 2 であった.Photo.5は 1つの例を示したものである.正に「悪木J と云われる程






























































Tab. 12. Correlation table of diameter 
breast high and diameter of crown 
The research stancl IT (1936) 






Tota1ln 55 80 4917 
X， Y…See Tab. 11. 
r =0.627 









1 14 14 
3 7 4 2 
4 9 8 4 
1 13 11 5 
2 10 19 9 
1 15 21 













Tah. 11. Correlatiα1 tabl巴 of diameter 
hreast high and cliameter of crown 
The research stand I (1936) 
内三二7 9 11 13 1 Total 
l!l I 4 2 6 
60 2 2 2 6 
66 2 
|10 34 21 12 7 2 1 
x…Diameter breast high (cm)， y…Diam巴ter
of crown. Correlation coefficient， r = 0.786 
Crown-spread curve， 
y = 0.7758+ 17.461 x 1O-2x-6.854 x 1O-4x2 
86 Total 
Correlation table of diameter breast high and cliameter of crown 






























































































|3 27 56 48 . 21 19 6 1 1 I 






Tab. H. Number of ¥arge-and smal1-crowned seed trees 
arranged by diameter-class-partitions 





1 16~ 20 
I 2 22~ 28 
U 1 30~ 3'~ 
s 2 36~ 42 
U 3 44~ 48 
Is 1 50~ 58 
112 60~ 68 
flI3 70~ 78 
1lI4 80~ 88 
Is 5 90~ 98 
116 100~108 
Is 7 1l0~1l8 
Total 
ーーーーーーーー-
Res. stand I Res. stand flI Res. stand 1¥' 
Crown spread Crown spread Crown spreacl 
Large Small Tota¥ Large Small Tota¥ Large Small Tota¥ 
336 
13 11 24 
6 7 13 
5 10 15 
336 
18 11 29 
10 12 22 
13 17 30 
20 25 45 
19 25 44 
18 11 29 
8 4 12 
112 


















12 19 :n 
11 6 17 
11 9 20 
12 10 22 
13 13 2fi 
6 2 R 
617 
2 2 ，1 
2 0 2 
o 1 
93 89 182 
Crown spread : Large-crowned， diamerer of crown being larger than the va¥ue of crown-spread 
curve ; small-crowned， smaler than the va¥ue. Homogeniety of crown spread was aα:cptcd 
w比hineach diameter class on each stancl. (α=0.1) 
40 48 88 108 108 216 
Tab. 15. Number of trees arrangecl by crown spreads and fruiting intensities of secl trees 
Th巴researchstancls 1，目， and IV (1936) 
Diameter class flI Diameter class I Diameter class I 
}一一一一一一一 一一 一樹
crown aspu reTad o CEown asu Dread Crown aspl reTao d 
Leve! Fi Large Small Total Large SmalJ Total Large Small 1'ota¥ 
1'he research stand 
Low ( 1 ， U) 10 14 24 14 20 34 12日中 J7 。 。。。 。。 O 9 13 
Meclium 10 14 24 H 19 33 8 3 1 
(0， 1) 。。。 。 1 1 8 11 19 
High 1/ 2 8 9 17 8 13 21 1 1 2 
(OT，o l，HI) 2 5 7 6 7 13 15 13 28 
tal 10 14 2，1 14 20 34 16 14 :10 
The research stand 1 
Low (1， l) 28 18 46 51 62 113 4 8 12 。 。。。 1 5 6 24 15 :~9 
Meclium 21 14 35 25 25 50 。。。
(0， 1) 7 4 1l 27 42 69 28 23 5l 
High 1/ 2 7 5 12 8'同* 0 8 。。。
(0， 1， ll) 21 13 34 44 67 11l 28 23 51 
Tota! 28 18 46 52 67 119 28 23 51 
The research stand 1' 
Low ( I ， U) 41 29 70 28 26 54 3 4 7 。 。。。 6 8 14 16 21 3'{ 
Meclium 28 19 47 11 15 26 1 1 2 
(0， 1) 13 10 23 23 19 42 18 24 42 
High 12 9 21 l 2 3 1 。
(0， 1， ll) 29 20 49 33 32 65 18 25 43 
Total n 29 70 34 34 68 19 25 4，1 
Superiority of large-crowned seed甘eesto smal1-crownecl ones in occurring percent of stanclard 
fruiting intensity was tested wi thev巴rydiameter dass and !evel; the results， not significant 
except two. (α=0.1) The significant results were consiclered as apparent connection caused by 
tangling of heavier (1ighter) suppression with smalJer (larger) crown spread. 
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る何樹について，樹冠側面の「密J な着果を要件とする fi n 2 をとり上げるのであるか
ら fin 2 は極めて少ないばかりでな く (8/111ニ 7.2%)，たまたま側方に林冠の孔隙が開
レているとか，隣接木より多少なりとも樹冠が抜け出ているような状態にある母樹に限ら
れよう.いっぽう，そのような状態にある母樹は，聞いた方に樹冠を広げたり，隣接木を
圧して樹冠を拡張したりしがちである.おそらくそのため fin 2 は樹冠大のほうに多い
とし、う関係が現われたものと思われる.(樹冠側面が被圧しあっている母樹では，当然樹冠
拡張が抑えられるばかりでな く， たとえ fin Iで結実するこ とができて も， fi n 2 とまで
はゆかない.)以上のようなわけで，樹冠拡張の場合も，他の要因(被圧が甚だしい，少な
い)が次のように絡み合ってきて見かけの関係が現われたものと考察される.
a)樹冠・小 一ー一被圧が強い一一fi( 1 ， n)が少ない
b)樹冠大←一被圧が少ない一一fin 2 が多u、
次に，樹冠投影，したがってそれから計算した樹冠径の誤差や，樹冠拡張を大，小の 2
つに分けただけであったことに関連して，ここでも，低，中標準の極端データ (Tab. 10) 
と，それに相当する高標準の観察事実に注目しよう.前章では形質に関連して述べたが，
樹冠拡張に関しても，次のようにみることができる.すなわち，樹冠拡張との関係、からす




































| |径級皿が優勢1 ~ 強度疎開林分IN 密林
1 ~ 1密林 径級IIIが優勢径級 IIが優勢
なお， これから先き記述を簡潔にするため，研究林分名は林分 1，林分皿等と略記し，
疎密状態をも示す場合は疎林 1，密林田等とし，径級組成をも必要とする場合は，優勢な










Tab. 16. Number of trees arranged by diameter classes and fruiting intensities 
The research stands 1， 1， and N (1936) 
Diameter class 
Lev巴l Fi m Total 
The research stand I 
opened and diameter class m clominant 
Low (1， H) 24 34 17*配 i 75 。 。 。 13 13 
Medium 1 24 33 11*料 68 
(0， 1) 。 1 19 20 
High 17 21 2*** 40 
(0， 1， 1，) 7 13 28 48 
Total 24 34 30 88 
The research stand m 
closed and cliam巴terclas n dominant 
Low ( I.s) 46 113 12料:~* 171 。 。 6 39 45 
Medium 35 50'~* ド 。ホド 85 
(0， 1) 11 69 51 131 
High 12 8**ド 0* 20 
(0， I ， n ，) 3'1 111 51 196 
Total 46 119 51 216 
The research stand n' 
closed and diameter class 1 dominant 
Low (1， l) 70 5，1柿 本 8キ判a 132 。 。 14 36 50 
Medium 47 26*料 2**ホ 75 
(0， 1) 23 '12 42 107 
High 21 3*同 1 25 
(0， I ， n J) 49 65 43 157 
Total 70 68 44 182 
Superiority of upper diameter class to lower cliameter class in occurring percent of stanclarcl 
fruiting intensity was tested at every level; the results， too complexed to be interpreted; further 
investigation was needed. (α=0.1)ト・0.1，**..0.05，州各…0.01
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である . これによって， 径級聞における標準結実度出現率の大小を検定するに，そのあ1i!1~は
次のとおりである.
標準結実度 密林lV 密林阻 疎林 l
(J， l) I~__~~_ T> ' P皿-Pl>PI
E |P皿>Pll>PI!L JJl /L Jl /~1 !PlI-Pl>PI 
l2 P皿>Pll-PI IPlI>PI>PI 












Tab. 17. Declining manner of fruiting intensities with decreasing of diameter 
on the stands in different conditions 
The research stands 1.目.and IV (1936) 
Fi 1 (FLiow (!le，vlEl) ) FilIev 2Diameter No.of (Medium level) (High level) 
class- trees 
partition 。bserved No s.。ノ No. ~b No. ノA。， 
cm 
The research stand 1 
heavily opened and diameter class sI dominant 
sl7 90~86 1 1 1 1 
目6 84~80 3 
100.0 
3 3 3 
間5 78~74 2 2 2 2 
sl4 
60.0 
72~68 3 3 100.0 3 100.0 1 
間3 66~62 4 4 4 2 50.0 
自z 60~56 G 6 6 4 66.7 
11 54~50 5 5 5 4 80.0 
48~44 6 自 6 4 66.7 
42~36 100.0 15 15 100.0 15 13 86.7 
34~30 13 13 12 92.3 4 30.8 
一一一28~22 24 1G 66.7 10 t!l.7 2 8.3 
20~16 6 16.7 16.7 。 0.0 
Total (tO) 88 75 68 40 (0.11) 
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Fi (1， IT)
Diameter- No. of (Low level) 
class- trees 一一一一一一一←









m 6 84~80 
ms 78~74 
m 4 72~68 
m3 66~62 
m 2 60~56 
m 1 54~50 
U 3 '18~44 
U 2 ，12~36 
U 1 34~30 




























































Th巴 researchstand Is 
closed and diameter class 1 dominant 

























































closed and cliameter class Isdominant 





































































75 (1.27) 25 (3.39紳*)
A) Descending of occurring percent with decreasing of diam巴t巴rswas testecl by X2-test and 
Fisher's direct methocl from the largest diameter down in order ; the results， not significant 
within the range downward to the lateral line in the colum of each fruiting intensity， but signi. 
ficant between this range and the diameter clos巴belowthe line. B) Furthermore， with the range 
of cliameters above the lateral line， significancy of regression co巴fficient(regression of % on 

















Tah. 18. Occurring percent of standard fruiting intensities 





Low (1， s) 
Medium 
I-ligh H 2 
Low (1， s) 
Medium 
I-ligh s 2
Low ( 1， u) 
Medium 
I-ligh s 2
Low (1， s) 
Medium 
I-ligh l2 
The research stands 1， m， and N (1936) 
間(Large)
Diameter class (Se町1tree class) 
I (Medium) 
The research stand 1 
heavi¥y opened and d旧meterclas 目 dominant
100 .0~91.2 
100 .0~91.2 
80.1~ 70.8~57 . 4 
100.0~93.6 
98.5~ 97 .1~89.3 
7 1. 3~ 61.8~50.6 
The research stand Is 
closed and diameter class I dominant 
100 .0~95.2 
82.7~ 76.1~66.8 
35.5~ 26 .1~19.1 
96.7~ 95.0~9H 
l17 .9~ 42.0~36 . 5 
10.6~ 6.7~ 4.6 
The research stand 1'
closed and c1iameter c1ass Is dominant 
100.0~96.8 
73 . 6~ 67 . 1~59.5 
37.6~ 30.0~23.8 
84.6~ 79.4~72.1 
46.1~ 38.2~31. 2 
9.4~ 4.4~ 2.6 
Pooled estimation of the two closed stands 
100目。~98. 1
75.6~ 70.7~64.5 
34. 2~ 28.4~23.6 
45.1~ 40.6~36.4 
8.7~ 5.9~ 4.2 
1 (Small) 
67 . 3~ 56.7~45.0 
48.6~ 36.7~2(j.8 
16 . 3~ 6.7~ :I.G 
32.3~ 23.5~17.2 
4.3~ 0.0 
4. 3~ 0.0 
27.3~ 18.2~12.4 
11. 4~ 4.5~ 2.5 
8.4~ 2.3~ 1.2 
27.1~ 21.1~16.5 
5.4~ 2.1~ 1:2 
4.0~ 1.1~ 0.6 
Occurring percent with 80，96' confidence limit，匂timatedfrom the dat五 inthe good seed year 
of 1936 (Tah. 16). 
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そこで，上記aの径級については，ゴシック字体を用いて P盟， PIl， bの径級につい
て(;し ーを添記してPII，PIl， PI で出現率を表わせば，径級開における結実度の優劣
関係は，次の形に整えられる.ただい密林における径級 lの fiIl 2 は， あまりにも低率
で，問題にするほどのものでないから (Tab.18)，省略するこ とにした.
標準 密林N 密林皿 疎林I
結実度 (IIIJ (II) ( I)
(L I) Plli>PIl>PI PII-PIl>PI P皿-PIl>Pj
H PIII>PIl>PI PII-PIl>PI 
Il2 PIII>PIl単) P盟-PIl>PI
この表現の中には 2領域型の場合について， PIIとPIlの関係に 3つの形がみられる
が，それは次のような意味を記号的に示すものである.PIII-PIl :怪級Eも上限領域に
腕するので， PIIとPIlの聞に優劣が認められない. PIII>PIl:径級Hが変化領域に入
っているため(全部あるいは大部分)，P Ilが PIに劣る.PII-PIl :径級Hの小部分が
変化領域にかかるだけなので，径級単位で比較すれば， PIIとPIl聞の優劣は云われな




に筋道立てて云えることになる. a)林分の疎密に関連して，密林町{I日} と疎林 1(目j
nlの違い:高標準， PIII>PIl単) とPII-PIl>PI ;中，低標準， PIII>PIl>PI 
と P皿-PIl>PI. b)径級組成に関連して， 密林N{III} と密林皿{II} の聞の違












中径母樹 30~'18 cm 
小径母樹 16~28 cm 
討 2ctl1括約で由.径を部11定 した場合の)，~準である. 1 Cll1 j};約でiJll)iする場合は， 50以上，











どの標準からみても，大径母樹の結実度は，この母樹級だけで (Pil > P I> P 1 )，ある
いは中径母樹とともに(pil -P I> P 1 )，それぞ‘れの林分内では最良のものである.
径級Eの優勢な密林と疎林をみるに，大径母樹に期待される結実度の程度はp 標準の高
低によって次のようである. a)低標準では，密林でも全部が結実するので，疎林との間
に優劣は認められない. b)優劣は中， 商標準で認められ，密林では fiIが大部分， fi n 2 
が若干，疎林では fiI が全部，fi I 2が大部分.もちろん，密林のほうが劣るが，fi nが






れない(上限領域， Pil). b)高標準で fiI 2 をみれば， 疎林では認められないが(上1I1~
領域， Pil)，密林では認められる(単領域型， Pil). 
(2) 中径母樹 (30~ι8cm)
佳級皿の優勢な2若林と疎林をみるに，中径母樹の結実度は，どの標準でも， a)密林に
おいては大径母樹に劣るが(低，中， Pil>PIL高， Pil>PI)， b)疎林においては，大
径母樹とともに，林分最良のものと認められる(低，中， Pil-PII，高， Pil -P I). 
すでに大径母樹の結実度に優劣があったのに，さらに上の関係が加わるので，中径i号tM
の結実度は， a)疎林では，fi ( I， I)が全部，fi Iがほとんど全部，fi I 2が大部分とい




(P皿>PI)，後者ではp 劣るとは云われない (P皿-pI).これは，中径母樹の fiOの多少
(不結実母樹の多少)によるものとみられる (前者15.4~27ム後者3.3~8.3%).
(3) 小径母樹 (16~28cm) 
径級皿の優勢な疎林と密林について云えば，小径母樹の結実度は， a)疎林では， fi ( I ， 
I)が大部分， fi Iが若干，fiII2が稀，b)密林ではとれに劣り，せいぜい fi( 1 ， JI)が
若干， fi 1I が稀という程度で 白in 2 は問題』にこならなUい、¥.しかし 中ド径悶









ものであろ うか.本章では， この点について考察を試みよ う.
~VIORROSOW14) によ れば， 結実に関する要因と して1. 樹穏の内部的生物学的特性，










るから，彼の言葉からは， 直径の増大にと もなう過老による結実度の不良化とい うことが
示II~ される.
しかし，ブナノキについては，そのような関係は認められない. BAKER のいう百分率
はぷ:者のいう fi(1 ，耳)の出現率に相当するが，それは最大直径にいたるまで 100%であ
る (Tab.17).彼が書いているのは，彼も云っているように，成熟の早い樹種についてであ






そこで山林局22)が示している樹幹解析の結果 (27-28頁)をみる~L ， 直径 16cm に達す
る年令は， 成長が比較的速か っ たも のでも平均80~90年か ら 100 年，遅か っ たも のでは平
均130年内外から 180年内外である.(著者が図上で求めた値)したがって，本研究のよ う









ある樹木あるいは樹体の部分が，もっ とも豊富に開花結実するj と云い TSCHERMAK12)
は，林木の開花結実についではp 新らしい説もあるが，C/N 説でも充分説明はつくと奮
いている.
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Fig. 13. Curves ilustrating the relative tree heights as reluted [0 the diameters breust 






疎林では，大径母樹の全部が fin で結実し， しがも Pilであったこと，密林では疎林










さて， fi n (中標準)なら樹冠上面の大部分が「密J に着果するだけでもよかったがp








密林における大径母樹の結実度について，高標準では， fi n 2 が若干ということのほ
か，級内結実度不良化 (Pil，単領域型)が認められたのは，主として上のような環境事
情によるものであろうと考えられる.







PIの関係にあり，小径母樹では，せいぜい fi( I.n)が若干， fi nが稀な程度となり，
中でも 20cm以下の母樹では fi( I.n)さえ稀であった (Tab.17). 
Fig. 13 によれば，直径の減少にともなう関係樹高の低下は，径級Eに入って目立ち，
その下端30cmでは 0.8弱，径級 Iの下端 16cmでは 0.5以下に落ちている.こうした点
から考えれば，上記のような結実度の不良化は，主として，樹高したがって直径の減少に
ともなう個体結実環境の不良化によるものと恩われる.100~ 1l0年生のトウヒ林につい
てではあるが ERNST23) が 4級木 (Kraftの幹級)はほとんど結実しない旨を報じて
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いるので，彼のデータから計算してみるに 4級木の樹高は 1級木の 0.5に相当レてい
る.
疎林(径級国が優勢)の場合は，低， 中標準とも P皿-Pll>PIで， 小径母樹でも，













密林では， PIII>Pll 単領域型)で fin 2は，中径母樹で稀，小径母樹では取り とげ
るほどでもなかった.とれは， 主として，大径母樹の主とろで述べた環境の不良化が進む
ところまで進んだためであろう.






































Tab. 19の資料により，標準結実度の出現率を推定した結果は， Tab. 21のとおりであ
'.J . 
Tab. 19. Number of trees arranged by diameter classes and fruiting intensities 
The research stands I and 1' (1958) 
Diameter class 
Level Fi !日 Total 
The research stand I after cuting 
Low ( I.1) 52 68 9*料 、 129 。 。 。 5 5 
lvIedium 1 47 58 5ドネヰ・ 110 
(0， 1) 「υ 10 9 2'~ 
High 29 29 2*'ド 60 
(0， 1， U 1) 23 39 12 74 
Total 52 68 H 13'~ 
The research stand 1' after cutting 
Low ( I.l) 6 '~ 31 3*** 98 。 O 。 12 12 
lvIedium 63 29 2・1:*:1 94 
(0， 1) 1 2 13 16 
High 1 2 51 16ド同 0・!:** 67 
(0， 1， 11) 13 15 15 43 
Totul 64 31 15 110 








Tab. 20. Decluling manner of frlliting u1tensities with decreasulg diameters 
on the stands after clting 




































The research stand m after cutting 
日7 90~ 86 2 2 2 2 
間s 84~ 80 。 。 。 100.0 。 75.0 
目 78~ 74 2 2 2 1 
m 4 72~ 68 6 6 100.0 6 100.。 3 50.0 
目3 66~ 62 6 6 4 66.7 3 50.0 
IH 2 60~ 56 14 14 14 100.0 9 64.3 
目1 54~ 50 22 22 19 86.4 11 50.0 
s 3 48~ 44 35 35 28 80.0 18 51.4 
12 42~ 36 26 26 100.0 23 88.5 10 38.5 
1， 34~ 30 7 7 7 100.0 1 14.3 
一 一一一一一 一一一一一
Total (to) 120 120 105 58 (1.42) 
The r白巴al'chstand 1¥' after cutting 
IH 11 114~110 1 1 1 1 
目10108~104 。 。 。 。 100.0 
日9 102~ 98 1 1 1 1 
目8 96~ 92 4 4 4 3 
83.3 
m 7 90~ 86 2 2 2 2 
100.0 
IHs 84~ 80 4 100.0 4 3 75.0 
IH 5 78~ 74 5 υ 「 5 5 100.0 
1H4 72~ 68 14 14 1<1 9 6'1.3 
目 66~ 62 12 12 12 11 91.7 
目2 60~ 56 11 11 11 10 90.9 
/u 1 54~ 50 10 10 9 90.0 6 60.0 
1/ 3 48~ 44 7 7 7 100.0 5 71.'1 
U 2 42~ 36 15 15 100.0 13 86.7 7 46.7 
U 1 34~ 30 9 9 9 100.0 4 44.4 
一一一一一一一 一一一一一一一一一一一一一
Total (to) 95 95 92 67 (1.08) 
ー一一一一一一一一一一一一一一一一一一一一一一一一一一一




fi ( 1 ， I)が全部， fi Iがほとんど全部， fi r2 も大部分ない し半分ぐらい，とい う程度で
ある.
結実度の級内不良化は， どの標準からみても認められない(上限領域， Pill). 




が多U、か少ないかによ って，大径母樹との優劣関係は P阻>P I，あるいは PIs-PIIに
なる.期待される fiI 2 の出現率は，半ば内外.
(:~) 小径母樹 (16~28 cm) 
小径母樹の結実度は，どの標準からみても中径母樹に劣り(>P 1)， fi ( 1 ， r)が大部分
なし、し若干， fi rは多くて若干という程度である.
Tab. 21. Occurring percent of standard fruiting intensities 









High 1 2 
The research stands I and IY (1958) 
Diameter clas (Seecl tree class) 
1 (Large) I (Medium) 
The research stancl 1 after cutting 






The research stancl IV after cutting 












31.7~ 14.3~ 7.6 
37. 1~ 20.0~1l .4 
30.0~ 13.3~ 7.1 
14.3~ O . O~ 
前章の考察では，母樹級(在級)と結実度の関係は主としてそれぞれの母樹が林内で占
める個体結実環境のいかんによるのではないかと想像された. もしその考察が正しいなら
ば，密林m('36)， 密林町 ('36) を疎開した後の疎林阻 ('58)，疎林N('58) における結実度
の諸関係は，かつて疎林 1('36) で観察した結果に接近すべきはずである. もちろん，そ
れには伐採木と残存木の間に結実度の偏りがないことや， 1936年と 1958年の聞に年による
























Tab. 22. Number of cut ancl retainecl seecl trees 
arrangecl by fruiting intensities in a goocl seecl year before cutting 
Diameter c1ass日
The research stancls m ancl IV (1936) 
Diameter c1ass n 
L巴vel
Diameter‘c1ass I 







































Difference of occurring percent of fruiting intensity between cut ancl retainecl trees was teslcd 





The research stand 日
6 40 46 27 86 113 











































































































Tab. 23. Fruiting intensities in 1936 and 1958 
S巴ed














Data was observed on the h巴avilyopened res巴archstand 1， ancl 
that with large seecl trees nearly free from suppression. Both 
1936 and 1958 were gooc1 seed year of equal d巴gree.(α=0.1) 
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この場合は， 全 く同じ形の優劣関係にまで接近している.中でも， fiIl2 の不良化が，
疎開後，密林当時の単領域型から 2領域型に変化したことは，とくに注目される.
衝林IV('36) と疎林N('58) の問、でも， これに近い接近が認められる.
j~Plt~結実度 密林N 疎林N 疎林 i
(I，Il) P皿>PIl>PI PIl-PIl>PI PIl-PIl>PI 
Il P盟>PIl>I'I PIl-PIl>PI PIl-PIl>Pl 
Il2 I'1Il>PIl単 P皿>I'Il>PI Pl[-I'Il>PI 
2. 期待される結実度の程度
術林を疎開した後の状態で，最良どの程度の結実度が期待できるようになったかを知る
ため， '*林皿 ('58)，疎林N('58)，および疎林 1('36) の大径母樹について，標準結実度の
出現不(信頼度80%の信頼区間)を対比すれば，次のとおりである.
標準結実度 疎林ll[ 疎林 l 疎林N
(1， Il) 95.7~100.0 9 1. 2~100.0 96.5~100.0 
Il 83.2~ 93.9 9 1. 2~100.0 9U~ 99.2 
Il 2 46.9~ 64.1 57.'1~ 80.4 72.2~ 85.0 























































Fig. 14. Diagrams showing the occurring percents of standard fruiting intensities 
under the clos吋 conditionsbefore cutting (1936， left rhomboid) and th巴 slightlyopend 
conditions after cutting (1958， right rhomboid) on the research stands RI and ~' ， and 
those under th巴heavilyop巴nedconditions on th巴researchstand 1 (1936， cross mark). 



















































て ~~:f宇年における結実度の諾関係を母樹級ご と にみて解明し ， かっ期待さ れる母樹扱の結







1 ブナノキ母樹を， 大径母樹 (50cm 以上)， 中径母樹 (30~l!8 cm)，小径母樹 (16~
28cm)の母:樹級に級別する.
2.母:樹級聞における結実度の優劣関係，それぞれの母樹級に期待される結実度の程




径の関係を介して， 間接的に，直径と結実度との間に関係が生ずる. その場合，与え られた
林分における環境の良否や，環境一樹高一直径の関係の現われ方はp 林分の状態によって

































別本数を母樹級ごとに整理すれば， Tab. 25 
のとおりである.
これにより，疎開後の結実度が疎開前に
Tab. 24. Fruiting intensities 




o IT 1 12 Total 
'no. of tree....・・・・・田・
1936 0 0 7 17 24 
1940 0 1 7 21 29 
Data was observed on the heavily opened 
research stand 1， and that with large seed 
trees nearly free from sllppression. Both 
1936 and 1940 were good seec1 years of 
eqllal degree. (α=0.1) 
Tah. 25. Fruiting intensities b巴fore
乱ndafter opening 
The research stand 1' (1936， 1940) 
Level Fi 
Before After 
(1936) (1940) Total 
一一一 一






Tab. 26. Occurring percent of standard fruiting intensities 
by diameter c1asses (seed tree classes)， two years after opening 
M巴dium 38 
(0， 1) 17 
< z 16 
(0， 1 ， 11) 39 
High 
Medium seed trees 
Low ( 1， l) 29 
o 5 
Medium 15 
(0， 1) 19 
High l2 2 
(0， 1， IT 1) 32 
Sma1l seed trees 




High <<2 1 



























Ascending of occurring p巴rcentof standard 
fruiting intensities after opening was tested 
at every level. (α= 0.1) Cutting， in the 
winter of 1938-39. 










Seed tree c1ass 
Mec1ium Small 
Low (1， IT) 100.0~96.0 96.8~94.1~85.5 
Medillm 98.0~ 96.4 ~90.8 86.2~79.4~68.7 
High 84.1~ 78.2~69.9 68.7~58.8~47.8 
67.6~56.0~43.3 
41.1 ~28.0~18.8 
19.2~ 8.0~ 4.3 

















I 2 < < 















fi 1 2 にも現われているが，それは，この場合の疎開の仕方では，高標準の fiI 2 までは













ら，疎開効果が発現したとしても，不充分なものではなかったろうか. しかし， Tab. 25 
によれば，そうした懸念はない.試みに大径母樹の結実度をみるに， fi II が 90.8~98.0，
fi I2 が 69.9~84.1%である. これにたいして， 1930年いらい強度に疎開していた第 I研究
























ある.(中山伊知郎叫 (870頁)， GOULDON25) (pp. 354-5)の方法による.但し '1分表の内
容を，ここでは FF，f， fF， Ffと 1行に延ばした形にした.)
研究林分 標準結実度 大径母樹 中径母樹
??
(I ， n) 前一後 前一後
E < < 
JI 2 < < 
( I ， n) 前一後 前<後
E < < 

























なくとも 2回の豊作年が現われるから， 天然更新のための知識としては， これで充分であ
る.
このよ うに効果が長期間持続するのは，第 1章第2節亜 (2)で詳細説明したとおり，老
令天然林の場合には，伐採後における林冠の再閉鎖がひじように遅いこと，および結実度
は疎開が弱度でも，隔段に良化することによ るもと考察される.
Tab. 27. l~elation b巴tweenfruiting intensities before op巴ning
and those twenty years after opening 
Standard 
fruiting 
The research stands m and 1' (1936， 1958) 
Large seed tree Medium seed tree Smal seecl tree 
Level intensity FF f fF Ff FF f fF Ff FF f fF Ff 
"ー".."no. of tre' ・・・・ ・ ・..
The research stancl rn 
Low (1，1) 34 。。。 77 U 2 。 7 4 9*判。
Medium 24 1 7* 2 30 6 38*ネ 5 。9 11判功 。
High 4 12 15ネ恥i・3 2 40 35ネネ* 2 o 16 4" 。
The research stand 1' 
Low (1，1) 48 。。。 26 。5"咋 。 7 4 11*';'* 0 
Medium 32 。16*';":' 0 13 2 16*ネキ O 2 9 14ネヰ O 
High 14 8 26*判。 1 12 18*';'。 1 17 7"・*，' 0 
Fruiting intensity in 1958 (20 years after cutting) was observed with every remaining seecl 
h'ee and comparecl with fruiting intensity in 1936 (before opening) of the same tree. The data 
were aranged accorcling to the seecl tree classes泊 1936: FF = standard fruiting intensity in 
both years， f= shOl't of standarcl fruiting intensity in both year ; fF = standarcl fruiting intensity 
in 1958， 8hort of it in 1936 (improved)， Ff = inverse to fF (wOl'sened). It was testecl with巴very
seed tree c1as and level whether seed trees corresponding to fF apper ，more frequently than 
Ff. (α=0.1) Insignificant restlts were the case where.al or almost al of the seed trees bor巴 11















ブナノキの結実総量)を意味するものであ り， すべて老令ブナノ キの純林における聾作年
の林分結実量で、ある.













結実度の被覆率 (coveringpercent of fruiting intensity，記号は cpfi)は，次のよ うな
記載の仕方，例えば fil，fin がそれぞれ林分面積の10，55%を占め，かっ細かくみれ
ば， fi n 1が30，fi n 2が25%である場合は， fiと%の記号・を略して





400粒1m2 とし(小田精の測定)， r粗Jはその半分とみて計算した. 101 -55 nは，ヘク









密度 本/1001112 密度 本/1001112
O O~ ] 刊 160~ 320 
1~ 5 \~I[ 320~ 600 
E 5~ 10 K 600~1000 
皿 10~ 20 X 1000~2000 
N 20~ 40 XI 2000~4000 
V 40~ 80 苅I 'WOO~8000 
VI 80~160 
なおp 密度四 (160~320)， vn以上 (160~) のように ， 本数をも備考的に添記した場合
は，本章では，すべて 100m2 当りの本数である.
2. ベノレトによる調査








Fig. 15. Map i1lustrating the state of crown cover of those seed trees as bore in 
fi I ，品 1，.and且12. on the research stand m (1936). 
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密林皿 26 1 -41 n (28 n 1-13 n 2) 
密林IV 23 1 -46 n (28 n 1-18 n 2) 
その聞の違いはそう大きくないから，両者の平均をとって示せば3 密な天然林の林分結
実量は，おうよそ
cpfi=25 1 -'1'1 n (28 n 1-16 n 2) 
の程度ということになる.
文献によればJ MICHAELIS15)は，閉鎖度0.9ー 0.8の林分について，ヘクターノレ当り果実
246万粒J V ANSELOW2)はJ 150~250万粒という値を示している . (1 m2 当りの種子ある
いは果実の粒数で発表したものを，著者がヘクターノレ当りの果実数に換算したもの)そこ
で，上記の251-44 nに相当する結実粒数を試算してみれば，ヘクタ ール当り果実 ]l3~ 
226万粒になる. これは，文献の値からみれば，過大な数字でもなさそうであり，かっ主fi






る.さらに J Fig. 19 によって高密度のほうをみれば，発生密度の最大は珂[(2000~4000) 
Fig. 16. Map iIl11strating the slate of clensities of the seedlings gel'minatecl in the year 
ensling a good seed yeal' on the l'esearch st白ld m (1937). Density; ¥1， 80~ 160， VU， 















































Fig. 18. Map illustrating the state of densiti白 ofthe seedlings germinatcd in the year ensuing a g∞d 
seed year on the r昂earchstand 1' (l937i. Areas of good and p∞r gennination were distinctly noticed 




O E lY VI ¥1 X 盟
DENSlTY OF SEEDLINGS 
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1'0.3 -BEL T， HESEARCH STAND lV 
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Fig. 19. Polygons showing the cu-
mulati ve percents of the areas by 
seedling d巴nsities，with thos巴 seed-
lings germinated in the yeal' ensuing 
a good seed yeal'， on the research 
stands 1 and IV (1937). Solid line， 
res. stand目;broken and dotted 
lines， 1・esp.th巴 partsof good and 
of poor germinations on res. stand 
IV. Thin solid line represents， for 
reference， the cumulativ巴 percents
with thos巴seedlingswhich survived 
17 years after a clear cu Uing on 
the reserch stand U ; nearly al of 
those seedlings germinated in 1918 
ensuing a good seed yeal'， and ex-
posed by the cutting done in th巴
season from autumn to winter of 
the same year. 
Fig. 20. Histograms illustrating the 
change ~f germination of seedlings 
on the same area in the year before 
Clはing(1937) and in the year after 
cutting (1959). The research stands 
目白ld IV. Histogram represents 
number of seedlings per 1 x 5 m. 
Cutting， in the winter of 1938-39 ; 
1936 ancl 1958， goocl seed year of 
equal clegree the frlit -bearing 
qluntities of the stands， larger in 
1958 than in 1936. 
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26 1 -41 I (28 I1ー 13I 2) は，更新上充分な量であったことに疑問はない.
そうとすればp 第W研究林分の 231-46ll (28 l，-18 I2) も，更新上充分な量とみて
よい.(参考にまでヘクターノレ当り粒数を試算すれば， 26 T -tH II は 108~216 万 ， 231-




第fN研究林分では，中間音1¥における稚樹の発生は， Fig. 18~20 にみるとおり ，初iめて
良好であった.しかし，東部と西部は， Fig. 18 に明らかなとおり，発生不良，さらに
Fig. 19 をみれば，発生密度の最大はせいぜいVlI(160~320) で. Vl以上 (80~) の桝がわ




























cpfi = 1 I -29 n (9n 1-20 n 2) 
の程度とみられる.
参考にまで，1 I -29 n に相当する結実粒数を試算すればp ヘク ターノレ当り 59~118万
粒となる.
(2) 林分結実量の充分性















Fig. 21. Map ilustrating the state of crown cover of those seed trees as bore 




















Fig. 22. Map ilustrating the state of densities of those seedlings germinated in the 
year ensuing a good seed year on the research stand 1 (1937). D白lsity，see Fig. 16. 
% 



















() n :'il IV 1'  1' X 
DEi¥'SITY OF SEEDLINGS 
Fig. 23. Polygons showing the cumulative percents of the areas by seedling densities， 
with those seedlings shown in Figs. 22 and 24， on the research stand 1 (1937). Solid 







で，その生存密度の分布図は， Fig.24 のよう に，密度N (20~40) ， V (40~80)， vl以上
(80~) について作成した. それによれば，ほとんど全面的に密度W以上の群が広がり， し
かも大部分はvl以上である.
さらに Fig.23によ って高密度のほ うをみるに，生存密度の最大は Al(2000~L1000) で










Fig. 24. Map ilustrating the state of densities of those years-old seedlings that ob 
served at the same time as the year-司ldseedlings in Fig. 22， on the research stand I 
(1937). Nearly al of those seedlings were 7 years qld which germinated in the year 
ensuing the good seed year of 1930. Density ; IV， 20~40 ， V， 40~80， \~~， 80~ (seecl. 
















いから，前回の結実量が充分なものであったことから，今回観察した結実量 11 -29 U 


































疎林田 (5.4土1.3)1 -(60.9土2.7)I ((25.3:1:2.5) I一(35.7:1:2.7) I2) 
疎林lV (1.4土0.6)1一(69.3土2.3)I ((38.8:1: 2.5) I，一(30.5士2めI2) 
術林当時のもの(第 1節)と歩調を合わせ，被覆率の平均だけで示せば，弱度疎開林分
の結実量は，おうよそ次の桂度ということになる.
cpfi = 3 1 65 I(32 I， -33 I2) 




密林 251 -44 I(28 I，-16 I2) 










分一充分J (第 1節)， 1958年は「充分一不充分Jであるから，前節で指摘した「充分一充





密林 251 -44 I(28 n 1-16 n 2) (113~226) 
弱度疎開林舟 3 1 -65 I(32 I， -33 n 2) (133~266) 
強度疎開林分 11 -29 I(9 n 1-20 n 2) ( 59~118) 
これによれば，疎開林分の結実量は，疎開が弱度な場合は密林より多く，強度な場合は少
519 
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ない，という相反する関係が認められる MrCHAELls15)も同様な事実を報?りしている.
そのような関係が現われることについては，次のように考えられる.すなわん，林分結・




























































































































































し t.~ いなら，結実度に関しては， どの母樹級を残しても差支えないということである.
その他，選木に関して母樹のいろいろな点が考えられるであろうが，極端データ (Tab. 
10) や，それに相当する事実が観察されたことをも併せ考えれば，結実度に関する限り 3
選ネー については， とくに問題tこするほどの制約はないと云えよう. もちろん， これは悪木
523 







果という l側面を，着果面と着果密度に関連させてみれば， 要素的に，次の 2つの効果が
取り上げられる.













樹が林内で占める個体結実環境のいかんによること(第 5~7 章)を知り， さら に c) 突
然行われる伐採でも，結実度にたいする疎開の効果は，結実年さえ折よく 到来するなら，
早く も疎開後2年目 には発現するこ と， および d) ブナノ キの老令天然林の場合は，林冠







































































































:f:i ~度は，樹冠のどこが，どの程度の広がりでも っ て 『密J あるいは 「疎j に着果する
かを某準にして，






低 fi (L l)，すなわち fi( 1 ， Il' I 2) 
中 fi l，すなわち fi(ll" I 2) 
















低，中標準 P皿>Pl>PI Pill-Pll>PI 
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Summary 
As the methods of natural r巴generationfrom Europ巴 W 巴retoo intensive for us to 
apply them literally in their forms to our b巴巴chfor巴stsof poor ecol1omic conditions， the 
author was determined to res巴archpositively， for the time， into the limitations how far 
it should be allowable to ll10dify the European methods， ofcourse， purposing for the 
future that an improved method reasonably adaptabl巴 toour b巴echforests should be 
develop巴don the basis of wel harmonised "nature" and "econoll1Yぺ
1n this report， questions on the fruit-bearihg of old-aged j)e巴chnatural forests were 
d巴altwith ll1ainly fo:r th巴 discussion01 the preparatory cuttil1gs， as a part of the 
researches carried out in the Gozenyama National Forest， Fukushill1a Pref巴cture.(Figs. 
1 and 2， Tab. 1) 
(1) Conditions of Research Stands. 
1. Th巴 first observations were carried out in the good s巴巴dyear of 1936 on 
the research stancls 1， m， ancl lV. (Photos. 1 ~ 3， Figs. 3 ~ 5， Tab. 2) 
Conditions C0ll1l110n to those stancls : Altitud巴， 7 60~800 m above sea ; slope， Ilot so 
steep ; site quality， excelent for b巴ech; tree species， pure stal1d of be巴ch(Fa gus crellata 
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Yet， there were also th巴 following'differences among them. 
Res. stand Crown density Diameter composition l I Eb胸e伺町a肝叫V I Diameter class皿doωm凶1廿inantN Closed l ; | Di山川a叩 I日山d由伽伽伽Oα叩叩mi凶na鼠I Clos巴d1 --~~~- Diameter class 11 dominant 
2. Th巴closedr巴searchstands m and N were slightly opened by the cutting in 
the winter of 1938-39 (Figs. 6 and 7， Tab. 3). And the next good seed year arrivcd 
in 1940. 
3. The last observations were done in th巴 goods巴edyear of 1958， 20 years 
after th巴 cutting，on the r巴searchstands m and N which were stil in slightly op巴ned
conditions (Tab. 4， Figs. 8 and 9). 
(2) Fruiting Intensities of Beech Seed Trees. 
The author turned his attention to the densities of nuts to be seen on the surface 
of each individual crown， and he found out a qualitative method of observation suitablc 
for fieldwork. 
1. As a basis to promote objectivity of the qualitative method， the author could 
find the following characteristic leaf-changes. (a) Change in size ; Leaves on the twigs 
crowdedly bearing nuts become distinctly smaller in size than thos巴 onthe twigs not or 
scatteredly bearing (Fig. 10). (b) Change in colo1' ; Such part of a crown as crowdcdly 
bearing nuts appe泊:s，as early as in August， asif itchanged into p巴culiargreen inclining 
to yellowish brown (bl巴ndingthe color of ripening nuts with the color of leaves) ; and 
that pa1't turns yellow in autumn earlier than the other part 10t or scatteredly bearing 
nuts. 
2. The author classified the densities of 11utS on the part of the crOW11 actually 
bearing， asfollows ; 
“Crowd巴d'?.・Nutsb巴aringso crowdedly as the leaf-changes appear. (Photo. 4) 
“Scatter巴d"...Nutsbearing scatteredly， no leaf-changes appeaJ.¥ 
3. vVhen a crown bore nuts “crowdedly" al over its surfac巴， the author regarded 
the stateぉ th巴 perfectlyfruited state of the seed tree. And， by the term of frui ting 
intensities (fi， for sign)， he qualitatively represented the relative degree how far from 
the perfect state au individual beech s巴edtree bears nuts on its crown surface. Then， 
h巴 classifiedthe fruiting intensities of beech s巴巴dtrees into three or four， asfollows; 
A) Thre巴ー cIasssyst巴m
fi 0.. No f1'uits being born. 
fi 1 ..Some being bOJ・n，Lut falling sho1't of fi U the density of 11utS b巴ing
“scatteredヘ10leaf-changes visible. 
fi r. Nuts beiug b01'11 in the "crowded吋 stateat least 01 the 110st part of the 
top surface of the crown ; leaf-changes are distinctly seen. 
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B) Four-class system 
ln the case of more detailed observations; dividing fi I into two， the four-class 
system of fi 0， fi1 ， fiI" and fi I 2 may be used. 
fi I 1 "， Nuts being born in the “crowded円 stateon th巴topsurface of the crown， 
at least on the most part of it， but not in the “crowded" stat巴 onthe 
flank surface. 
fi I 2'" Nuts b巴ingborn in the“crowded" state on the flank surface， atleast on 
a part of it， as well as on the part corresponding to fi I 1・
4. ln this research， four-class system was used， and the r巴sultsof observations 
were arrang巴dand examined by the following standard fl'uiting intensities of the 
three 1巴V巴ls.Then， goodness of fruiting intensity was represented and compar巴dby the 





Standard fruiting intensity 
fi ( I ， I)， viz. fi (I ， I 1， I 2)
fi n， viz. fi (I 1， I 2)
fi n 2 
(3) Qualities of Seed Tl'ees and Fl'uiting Intensities. 
As this question was tak巴nup chiefly for the discussion on the marking of trees 
to be cut， the qualities of s巴edtrees wel・巴 observ巴dmainly upon the basis of th巴 possibl巴
log-conversion ratio (as for the smaller trees， expectable ratio in future). 
Based upon the results of the observations in 1936 (Tabs. 6 and 7)， and in 1958 
(Tab. 9)， the following were found : 
i) The qualities of seed trees will have no effect on the fruiting int巴nsitiesat 
any level， in so far as th巴 qualitiesaJ・eobserved mainly with log-conv巴rsionratio. 
i) Under the actual stand conditions that large and small trees are mixed togeth巴r，
there may by chance appear， inthe smalest part of observations， apparent relation also 
that inferior qualities are connected with wors巴 fruitingintensities; inferior qualities 
being tangled by the sev巴resuppressions from adjoining trees. 
(4) Cl'own Spl'eads and Fl'uiting Intensities. 
This question was taken up to get a basis fOJ・thediscussions on th巴 possibilityof 
modifying the preparatory cutting as well as on the marking of trees to be cut. 
The observations were made in 1936 under the actual condit'ions of the opened and 
the closed research stands (Figs. 3~5) ; the crown spr巴adswere classified on th巴 basis
of the crown spread curv巴 (Tabs.1l~13). 
Based upon the r巴sultsof thos巴 observations(Tab. 15)， the following were lmown : 
i) S田 ingthe crown spreads as related to diameters breast high， itcannot be 
accepted at any lev巴1that seed tr巴巴sof larger crowns ar巴 superiorin fruiting intensity 
to thos巴 ofsmaller crowns. 
i) Under the actual stand conditions that large and small trees are mixed together， 
ther巴 mayby chance appear， inthe smallest part of observations， apparent relation also 
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that larger (sma11er) crowns are connected with better (worse) fruiting intensities; the 
larger (sma11er) crown spreads being tangled by the less (severe) suppr邸 10ns.
(5) Diametel' Classes and Fl'uiting Intellsities. 
This question was tak巴nup to provide anoth巴1・basisfor the discussion as cited in 
(4). Diam巴terclasses were s巴ttledupon a sp巴cialconsideration that the. class I would 
be composed mainly of thos巴 treesoccupying the upp巴rlayer of the canopy (Fig. 1 :l).
Diameter class 1， diamet巴r16~28; 1I， 30~48; 盟 ， 50 cm and over. 
1. The relationship betw巴endiameter classes and fruiting intensities obtained in 
Tab. 16 was too much tangl吋 tob巴 interpr巴ted，so that further investigation was n田 dcd.
1t was tested in Tab. 17 in what manners the fruiting intensities would d巴clin巴
with the decreasing of diameters. And the fo11owing two types were characte】:ized:
Sillgle-l'allge type D巴cliningof standard fruiting intensity appears a1 over the 
extent of decr巴asingdiamet巴rs.
Two-range type The declining do巴snot appear within a rang巴台omthe lm:gcst 
diameter down to nearly a c巴rtaindiam巴t巴r(upper limit l'al1ge)， then appears in lh巴
next range downward from this diam巴ter(changeable rallge). 
Putting tog巴therthe results (Tabs. 16 and 17)， the relations b巴tw巴巴ndiam巴tercla民scs
and fruiting intensities were arranged in the following forms : 
Standard Clos巴d Closed 
fruitin只 res.stand N res. stand I 
Lev巴 int巴nsity d. cl. I domi. d. cl. I domi. 
Opened 
res. stand 1 










P圃>PI > P 1 
P I> P I(single) 
Medium 
1n this symbolic representation， P皿， P l， P 1 denote the occurring percents of standard 
fruiting intensities in diameter class I1， l， 1 resp. ; the mark "> " denote the d巴scendiIIg
of occurring percent being sigoificant， and th巴 mark“ーヘ notsignificant. P indicatcs 
that the declining of standard fruiting intensity with diamet巴1:S is not seen within the 
corresponding diameter class， and P， isseen ; P also represents th巴diam巴t巴rclass b巴longing
to the upper limit range of two-range type， and T， the diameter class belonging wholly 
or partly to the changeable range of two-range type， and the diameter class b巴longing
to the singl巴-rangetype. 
Thus， the complex relatiolls betweell diameter classes alld fruiting intensities wcrc 
concisely illustrated by these symbolic representations. 
2. Occurring percerits of standard fruiting intensities exp巴ctedin a good seed year 
were estimated as shown in Tab. 18. 
(6) Fl'uiting Intensities of Seed Tree Classes. 
The author classified th巴 beech s巴edtr巴巴sof old-aged natural forests into threc 
seed tree classes- -large， medium， and small seed treesー ← onthe basis of thc 
diameter classes cited in(5). And h巴 interpr巴tedthe complex results obtained in (5)， 
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with ev巴1・yseed tree class as follows. 
1. Large Seed Trees (50 cm~) 
i. Within individual stands， closed or opened， the fruiting intensities of this 
cl日ssw巴r巴 theb巴stat a1 leve1s. 
i. Betw巴enclos巴dand opened stands (both diameter clas 圃 dominant)，the 
fruiting inten日itieswere worse in th巴 form巴rthan in th巴 latter. But by th巴 detail巴d
examination at each 1巴.vel，som巴 modificationswere found there : (a)At 10w 1巴ve1，no 
differences were seen， becaus巴 althe 1arge seed tJ・eesbore nuts even in th巴 closedstand 
(fi (I， n)=100.0%); (b) at medium and high 1巴vels，fi n as we11 as fi n 2 'were wors巴
in the closed stand than in the opened one. 
ii. Between closed stands of the two different diameter compositions (the one， 
diameter class m dominant; th巴 other，n dominant)， no differences wぽ巴 foundin 
fruiting intensities at any 1evel. 
At any rate， 1arge seed trees d巴ve10pedfairly good fruiting intensities for regeneration， 
cven in the closed stands (Tab. 18). 
2. Medium Seed Trees (30~48 cm) 
可vViththis se巴dtre巴 clas，it was especia11y noticed that th巴 fruitingintensities of 
medium seed trees had comp1ex connection with those of 1arge seed trees according to 
the stand conditions. 
i. Regarding the crown densities， (a) in the closed stand (diamet巴rclass皿
dominant)， the fruiting intensities of medium s巴edtrees were inferior to those of 1arge 
s巴edtrees at a1 1evels (low and medium 1ev巴ls，P圃>p n， high 1eve1， P m > P n) ; (b) 
in the opened stand (ditto)， not inf巴riorto those， al1d a1so having b巴巴nth巴 best in th巴
stand， together with 1arge seed trees (low and medium 1evels， P田-P n， high 1evel， 
P班-pn).
Thus， the fruiting int巴l1sitiesof medium seed trees turned by far worse in the closed 
stand ; fin having been 3 1.2~46.1% against 89. 3~98.5% of the opened stand (Tab. 18). 
i. Rega】:dingthe diameter composition of the closed stands， there could be found 
a. modification only at 10w leve1 ; fi ( I ， n) of this seed tree class having b巴eninferior 
to that of upp巴rclass (P m > P n) in the stand of diameter class m dominant， but not 
inf巴riorto (P m -P n) in th巴 standof the class n dominant. 
ii. At a町 rate，th巴 declini昭 mannersof fruti昭 intensitieswithin this seed tree 
class (diameter clas) are noteworthy to get down to the bottom of the compl巴xrelations. 
It may be w巴1understood by the symbolic indications of P n and P n as cited above， 
and particulady by thos巴 mentionedin (5). 
3. Small Seed Trees (16~28 cm) 
i. Fruiting intensities of sma11 seed trees wer巴 inferiorto those of medium s巴巴d
trees in the opened stand as we11 as in the closed stands. 
i. Betwe巴nopen巴dand clos巴dstands， fruiting intensities of this clas wer巴 rel-
atively b巴tterin the former than in th巴 lat巴r.But their occurring percents had turned 
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wors巴 evenin the heavily opened conditions of the former (fi 1I， 26.8~48 . 6 0/0) ・ (Tah. 18) 
(7) Factol's Influencing the Complex Relations. 
To certify the consideration on the main factors influencing the complex relatiollS 
illustrated in (5) and (6)， further observation was carried out on the slightly opened re. 
search stands after cutting， and it was confirmed as follows. 
i. Fruiting intensity， sofar as th巴 seedtree being adult， will be decidedly influ-
enced， not by diameter size itself， but essentially by the individual environment under 
which an individual seed tre巴 bearsnuts. 
i. In the stand where seed trees of .large and small diameters are mixed together， 
th巴 individualenvironments relate to tree heights， tree heights relat巴todiameters brcast 
high， and so， an indirect relation will be develop巴dbetween fruiting intensities and 
diameters or diameter classes (seed tree class巴s).
ii. Among various stands， qualiti巴sof individual environments and app巴釘ancesof 
environment-height-diameter relation will be heavily or slightly modified by stand con・
ditions (crown densities， diameter compositions， etc.). 
Fruiting int巴nsity......(Indirect relation)・・ .Diameter 
¥ / 
Individual environment - -Tree height 
Stand conditions 
iv. On th巴 otherhand， asa matter of cOUJ:se， the demands of standard fruitinεin-
t巴nsitiesfor the environments differ with levels. 
Thus， the relations between diam巴t巴rclasses or s巴巴dtree classes and fruiting intclI司
sities will app巴arin complex but reasonable forms， modified largely 01' slightly by the 
conditions of stands and the levels of standard fruitung intensities. 
(8) Fruitillg Intensities to be expeced for Seed Tree Classes. 
Fruiting intensiti巴sto be exp巴ctedin a good se巴dyear under th巴 conditions()f 
closed， heavily op巴ned，and slightly opened stands were estimated by se巴dtree classes in 
Tabs. 18 and 21， and diagrammatically illustrated in Fig. 14. 
It was noticed that the fruiting intensities in the slighhtly opened stand approached 
nearer to those in the heavily opened stand than to thos巴 inth巴 closedstand. (Also ref. 
Tabs. 16 and 19.) 
(9) Effect of Opening on Fl'uiting Intensities. 
The questions how soon and how long the opening of canopy would exert stimu-
lating effect on the fruiting int巴nsitiesof remaining seed b・eeswere taken up here to 
provide a basis for th巴 discussionon the preparatory cutting， especially on the repeating 
of weak cuttings. 
1. The research stand lV， after its fruit-bearing in 1936， was weakly cut in the 
winter of 1938-39， and the next good seed year arrived in 1940. So， an observation on 
the fruiting intensities was done that year. 
By comparing the fruiting intensities of the remaining s巴巴dtrees in 1940 with those 
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in J 936 (Tab. 25)， and by estimating the ocurring percents of the fruiting intensities in 
19:10 (Tab. 26)， the follwing was Imown : 
Stimulating effect of the opening of canopy on th巴 fruitingintensities will appear 
as ear¥y as in the second year after the opening by one sudden cutting (as cutting being 
done in winter)， 80far as a good s巴edye釘 tim巴ly紅 rives.
2. Further observations were done in 1958 on the res巴archstauds m aud lV 
which were stil in slightly op巴nedconditions (Figs. 8 and 9). 
The fruiting intensities of the remaining seed trees in 1958 were compared with 
thos巴 of the sam巴 S巴巴dtr巴巴sin 1936 (b巴foreop巴ning)，and the following was found : 
Stimulating effect of the op巴ningof canopy will so long b巴 durableas for some 20 
years after on巴 cutting; reclosing of the canopy being remarkable slow in the cas巴 of
old-a広巴dnatural stands (Figs. 8 and 9). 
(10) Fruit-Bearing Quantity of the Stand， and its Sufficiency and Efficacy. 
This question was dealt with as a basis for the discussion especialy on the possibility 
of omilting preparatory cuttings. 
1. As to the fruit-bearing quantity of a stand (total sum of nuts born in a stand)， 
the author turned his attention to a rather qualitative method， inconn巴ctionwith the 
observalion of the fruiting intensities of the seed trees in the stand. So， a m巴thodby 
covering percent of fruiting intensity was applied to this research. 
Covering percent of fruiting intensity (cpfi， for sign) means th巴 percentage
of th巴 crownareas of fi 1， and fi I (if needed， fiI 1 and fi I 2) against the stand area， 
and may be shown， omitting “%" and“fi"， inthe following form ; for example， inth巴
casc ()f fi 1 =10， fiI =55%， (fiI ，=30， fiI 2=25%)， cpfi=10 1 -55 I(30 n ，-25 n 2)'
2. The fruit-bearing quantities in a good s巴edyear were observed as follows : 
(a) Closed natural stand 
cpfi=251-44n (28ll1-16ll2) (1l3~226) 
(b) Heavily opened stand 
cpfi= 1 1 -29 n (9 I 1一20n 2) ( 59~118) 
(c) Slightly opened stand 
cpfi = 3 1 =65 n (32 I 1ー 33I 2) (133~266) 
The figures in ( ) are th巴 roughlyestimated number of nuts (telltlmlsaMp巴rha)， 
putting fi 1 = 100~200， fi I = 200~400 ten-thousand nuts p巴rha. 
1t may b巴 W巴1understood by these results that the fruit-bearing quantities (in a 
good seed y巴ar)of the opened stands will b巴 largerthan those of closed natural stand 
in the cas巴 ofslight opening， but sma11er in the case of heavy opening. 
3. Judging from the state of the seedlings germinated in the year ensuing a good 
seed year， th巴 followingwas confirmed : 
Fruit-bearing quantities will be sufficient for the reg巴nerationby se巴dingon the 
actual forest floors， not only on c10sed natural stands (Figs. 15 and 16)， but also on 50 
heavily opened stands as the crown density of 0.35 (Figs. 21 and 24). 
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As for th巴 efficacy，how巴ver，sufficient fruit-bearing quantities will not always be 
efficacious enough for regeneration in the case of s巴edingon the actual forest floors ; 
in some cases， p1entiful quantities will possib1y r巴sultin fai1ur巴 byproducing few 
seed1ings (Figs. 17 and 18). 
4. S巴巴ingthe efficacy as conn巴ct巴dwith th巴 sufficiencyof fruit-b巴aringquantities， 
two types of the facts may b巴 pointedout ; the one， both suffici巴ncyand efficacy b巴ing
favor巴d巴nough，“suf.-ef."，the other， sufficiency being favored enough， but efficacy IlOl， 
“suf.-in巴f.".
The facts of “suf. -ef." and of “sut-inef." will possib1y app巴ar，according to古tand
conditiom， not on1y as a static differenc巴 byar巴ぉ withina stand (Fig. 18)， but abo as 
a dynamic change by years on the same紅白 (stand)，from “suf.-ef." to“suf.-inef." 
(Fig. 20， a1so Figs. 22 and 24). 
(1) Conclusion. 
Considering from the angle of natura1 regeneration， we may， upon the basis of those 
1l1ention巴dhith巴rto，probab1y arrive at the following concll1sion. 
1. So far as old-aged pure Ilatural stands of beech are concerned， the fruit-bcaring 
ql1antity of the stand in a good seed year may be expected as being sufficient for 
regeneration巴venin th巴 caseof the seeding on the actual forest floors. H巴nce，the 
pr巴peratorycuttings in the meaning of preparation for fl'uit-bearing may not be 
needed. 
2. 1n th巴 casesuch as seeding on the actua1 forest floors without anyartificial 
preparation， the facts of “suf.-巴f."alld“suf.-ill巴f."will possib1y appear accordillg to stand 
cOllditiollS， so that further r巴searchesshou1d be essentially Il巴巴dedon the preparatory 
cuttings il the 1l1eaning of pl'eparation fol' forest flool's (improving the floOJ・conclitiol1S
suitab1e for the germination of se巴dlingsthrough the opening of. canopy). 
3. Upon the basis of those mentioned in (3) to (9)， no restricting reservatiom; rnay 
be consid巴redfrom th巴 aspectof fruit-bearing for the way of the preparatory cuttings 
il the meaning of preparation for forest floors. If one sudd巴nand heavy cutting， or， 01
th巴 contrary，repeating of weal王cuttingsb巴 effectiv巴 foriIl1proving floor conditions， if
any s巴巴dtrees of any chracteristics~-qua1ities ， crown spreads， s巴巴dtJ・巴巴 classes， etc. 
be marked to be cut or retained， ineach cas巴 theway of its own 1l1ay be allowablc or 
bearab1e. 
At any rate， the researches focussing on the preparation for forest floors should bc 
fr田 1ydeve10ped ; ifso， itfollows that the sufficient fruit-bearing quantities， b巴ingsavcd 
from th巴misfortuneof the facts “suf.-inef.ヘ wouldbe efficacious1y us巴dfor T巴g巴neratiol1; 
and also the way for more intensive treatment of fruit-b巴aringwou1d b巴 openedin lhc 
future. 
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